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DATA PACKETS

*What is data packet?

* a small part of a message/data that is transmitted over a network; after transmission all the
data packets are reassembled to form the original message /data

* It has three parts: header, payload and trailer

* Each packet can be sent along a different route to its destination

Header Payload Trailer
A A ) A, )
r A\ o .
Sequence N i Some form of
IP address of IP address of number of Size of the I.:EH?SMICSL‘:'E u::lttrhﬂ]d Ulil‘r error checking
the source the destination the packet packet (in l:'_Eq K.‘;‘? = : {'[: Er' ﬁm ‘ {0 ERSURE
dewice (sender) | dewice (recever) | (allowing cormrect brytes) £} ! packet arrives
payload packet
reassemibily) error-free




DATA PACKETS

*Packet header

*the part of the data packet that contains
* |P addresses of the sender and receiver

* packet number which allows reassembly of the data

packets

* Packet size to ensure the receiver can check if all the

packets have arrived

*Payload
* It is the data of the packet

< 4 bytes (32 bits)

Version Length Service type Packet Length
o Identification DF MF Fragment Offset
Q
o £  TimeTolive Transport Header Checksum
© 2
QL 3 Source IP Address
I o
Destination IP Address
Options Padding
Data



DATA PACKETS

|<

> Frame 6604: 83 bytes on wire (7e4 bits), 88 bytes captured (7e4 bits) on interface @

» Destination: Dell_41:be:@1 (50:9a:4c:41:be:01)

.Pquet ‘I'I’Clilel‘ > Source: JuniperN_b@:36:4e (28:8a:1c:be:36:4e)

Type: ARP (@x@806)
Padding.: e,

* Not in all protocols

* Indicates the end of the data packet '[FCs Status: Bad]
v Address Resolution Protocol (reply)
* A method for error checking e.g. it st o
E-I-herne-r Hardware size: 6

Protocol size: 4

Opcode: reply (2)

sender MAC address: JuniperN_be:36:4e (28:8a:1c:bo:36:4e)
Sender IP address: 10.48.191.254

Target MAC address: Dell_41:be:@1 (50:9a:4c:41:be:@1)
Target IP address: 10.48.188.148

5@ 9a 4c 41 be @1 28 8a 1c be 36 4e 88 96 @0 01 PilA.aC cibN....
03 00 ©6 ©4 @9 ©2 28 8a 1c bo 36 4e @a 30 bf fe  ...... {. ..6N.@..
50 9a 4c 41 be @1 @a 30 bc 94 @0 00 P90 00 00 €0 2 e
90 G0 OO PC @D PO G0 @0 ©O @0 @0 0@ af Be 28 d4  ........ ‘... (i
29 22 00 @@ 80 18 44 e3 31 @@ 25 a4 c7 62 @@ @0  ...... DA h

@@ 00 00 @0 @@ @2 ac 26 L. 6




PACKET SWITCHING

*Packet switching
* data to be transmitted is divided into blocks of a fixed size called ‘packets’

* these packets are transported through the network independently (may take different routs) and
arrived in a non-sequential order

-

Note: R1 to R10 represent the [ B

Computer "A' §
| | routers (nodes) in the network
T . between ‘A’ and 'B* mrr;p:uler [ .-._ | ] 1
________ - "-.._._ u

- P - m -

Y o~ — ; ., >
- \\\ g .f .-.-.-." -'.". "\- o m B

I:[ | f | . ‘ f

e ' —
Router ‘A / »'/ . y L M,
,,’!“—- - router - ‘m

A Figure 14.8 An example of packet switching



PACKET SWITCHING

*How does this work?
* each packet will follow its own path (route)
* routers will determine the route of each packet
* routing selection depends on the number of packets waiting to be processed at each node

* the shortest possible path available is always selected — this may not always be the shortest path that
could be taken, since certain parts of the route may be too busy or not suitable

* unfortunately, packets can reach the destination in a different order to that in which they were sent.

computer
. B
computer im
: =] -
= El - = m - - L
] a - — router
B

-
router | am = am = n
A . " -~

A Figure 14.8 An example of packet switching



PACKET SWITCHING

The benefits of packet switching are:
there is no need to tie up a single communication line
it is possible to overcome failed, busy or faulty lines by simply re-routing packets

it is relatively easy to expand package usage

The drawbacks of packet switching include:
packets can be lost and need to be re-sent

the method is more prone to errors with real-time streaming (for example, a live sporting
event, a live concert)
there is a delay at the destination whilst the packets are being re-ordered.



